Biomass-derived pyrolysis oil is rich in carbon and can be refined in ways similar to crude petroleum. Coupled with its ease of transport and storage as compared to solid biomass material, pyrolysis oil (bio-oil) can serve as a potential feedstock for the production of fuels and chemicals in petroleum refineries. Pyrolysis can effectively utilize a vast majority of the projected one billion tons of biomass available in the United States.
This project is evaluating the feasibility of upgrading bio-oil in a petroleum refinery setting.
R&D Pathway
Initial bench-scale tests of bio-oil in a batch reactor and a continuous flow reactor allowed researchers to identify target products and better understand the reaction pathways. Proof-ofprinciple studies demonstrated that bio-oil could be converted to gasoline with reasonable hydrogen consumption using mild hydrotreating followed by hydrocracking.
A process model was developed for use in performing economic assessments of the processing scenarios for fuels and chemical products from bio-oil.
To better understand the linkages between the biomass feedstocks, pyrolysis oil, upgraded products, and the conversion processes, researchers will produce pyrolysis oil from several biomass feedstocks (mixed Vermont hardwood/softwood, corn stover, and dried distillers' grain). Both the feedstocks and the bio-oil will be characterized and material balance data collected from the pyrolysis process.
The bio-oil will be used in additional experiments in the batch and continuous flow reactors to evaluate product quality as a function of processing conditions, catalysts, and bio-oil properties, and their impact on process costs. The bio-oil and upgraded products will be analyzed for their chemical composition and physical characteristics. 
